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ABSTRACT

Scattering fields of two dimensional acoustic waves by a circular cylinder are investigated. The
present numerical approach for the acoustic scattering problem has difficulties of numerical
robustness, long—time stability and suitability of far—field boundary treatments. The
time—dependent periodic acoustic source is used to analyze interference patterns between incident
waves and waves reflected by the cylinder. Characteristic boundary algorithms coupled with 4th
order Modified—Flux—Approach ENOf(essentially non—oscillatory) schemes are employed in
generalized coordinates to examine the effect of the wave frequency on the interference patterns.
Non-reflecting boundary conditions, which is crucial for accurate computations of aeroacoustic
problems, are used not to contaminate scattering fields by reflected waves at the outer boundary.
Computed scattering fields show the circumferential acoustic modes generated by interacting
between acoustic sources and scattered waves. At a lower frequency, the wave passes almost
straight through the cylinder without interacting with circular cylinder. Simulation results are
presented and compared with the analytic solution. Computed RMS—pressure distribution on the
cylinder wall is good agreement with exact solution.
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Fig. 1 Schematic diagram for acoustic scattering
problem
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Fig. 2 Results for acoustic scattering simulation:
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